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Introduction Data Analysis: Making Sense of Data 7
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Protecting wood How can we help wood surfaces
resist weathering, especially when restoring historic
wooden buildings? In a study of this question,
researchers prepared wooden panels and then
exposed them to the weather. Here are some of the
~ variables'tecorded type ot wood(yellow poplar,
pine, cedar); type of water repellent (solvent-based,
water-based); paint thickn: hickness (millimeters); paint
color (white, gray,light blue); weathering tir time
Tmonths). Identify each variable as categorical or
quantitative.

+ [ L/"g' mbvd
1P
+ype L0 ete- repa\\env{

(fajfeac(iu
P vk co\or

@\Jan{;i’rc’i%u& P paiat i clnese

\ Muttiple choice:\Select the best answer.
Exercises 7 and 8 refer to the following setting. At the
Census Bureau Web site, you can view detailed data col-
lected by the Americar&ammyn}ily Survey. The table.
belaw includes data fof]0 peopleXhosen at random
from the more than one million people in households
contacted by the survey. “School” gives the highest level
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of education ccmpiete§ . C%n
(% % Travi Income
Weight Age towork @ last
{Ib} {(yr} {min) School nder year ($)
187 66 0 Ninth grade 1 24,000
158 66 n/a Highschoolgrad 2 0
176 54 10 Assoc. degree 2 11,900
339 37 10 Assoc, degree 1 6,000 °
91 27 10 Some college 2 30,000
155 18 n/a High school grad 2 0
213 38 15 Master's degree 2 125,000
194 40 1] High schoal grad i 800
221 18 20 High school grad 1 2,500
193 il nfa Fiflh grade 1 0
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F:] A class survey Here is a small part of the data set that

d_g;inbes the students in an AP Statistics class. The

data come from anonymous responses to a question-
naire flled out on the first day of class.

o Pocket

Height Homework Favorite change

Gender Hand  (in} time({min) music  (cents)
F L 65 200 Hip-hop 50
M L 72 30 Country 35
M R 62 95 Rock 3
F L 64 120 Alternative ]
M R 63 220 Hip-hop 0
F A 58 60 Allernative 76
F R 67 150 Rock 215

% (a) What individuals does this data set describe?

(b) Clearly identify each of the variables. Which are
quantitative? In what units are they measured?
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) ‘ﬁﬂ.TﬁEi nidividualsini s dataset are

{d) 120 variables.
(e) columns.

a) househoids.
people.'

{c) adults.

F&] This data set:contains

(a) 7 vaniables, 2 of which are categorical.
{b) 7 variables, | of which is categorical,

@6 variables, 2 of which are categorical.

{d) 6 variables, | of which is categorical.
{e) None of these,
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i i ly distributed across
“{1| Birth days Births are not evenly
"Ll thl; days }cﬁ’the week. Here are the average nl.u'nbe_rscI
of babies born on each day of the week in the Unite

i .10
States in a recent year:

Day * *  *——===- - Biths

Sunday 7,374

A Monday 1,704

é'q‘q} - Tuesday 13,169
WY 5977 Wednesday 13,038
" a7 Thursday 13,013
Friday 12,664

Saturday 8,459

oy

—_(a}_B;emnuhese.data.iu,aM@anhgled‘ba;g;apha_
Would it also be correct to make a pie chart?
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{15} Buying music onlirlle. Young people are more likely
2h =+ than older folk to buy music online. Here are the

pgte  Percents of people in several age groups who bought
music online in 2006
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(a) Explain why itis not correct to use a pie chart to
display these data. »

o

_\J_._..i ?JGoing to school Students in a high school stausacs
Sg5he - class were given data about the primary method of

transportation to school for 2 group of 30 students.
They produced the pictograph shown.
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m Attitudes toward recycled products Recycling is
“28)~ -+ supposed to save resources. Some people think
recycled products are lower in quality than other
products, a fact that makes recycling less practical,
People who actually use a recycled product may
have different opinions from those who don't use it.
Here are data on attitudes toward coffee hlters made
of recycled paper among people who do and don’t
buy these filters:!

{a) How many people does thistable descritier How
many of these were buyers of coffee filters made of
recycled paper? | 33 pecele ) 26 boug bt reg,

(b) Give the marginal distribution of opinion about " {e
the quality of recycled filters. What percent think the ™/,
quality of the recycled product is the same or higher 3
than the qualily of ather flters? ‘

- {6.90%, r_*mpmée & .

—= =~ - Think the quality of the recycled productis:  —— 3 ‘
Higher  The same Lower Terat 7 Ha et the, @uelity
Buyers 20 7 9 (:;;_;L__:‘f / ot recycled dcfec

Nonbuyers 29 25 43 97 / Fitters  Loes dhe Same

f\( 3 TeTAL 1(:' 34, AP l_‘%__sﬂ Wy - €

.J'{w\ A dendworen  wafiy 3233 suhas ' / cR "“a‘\"" :

gl e '
A ol - T L_) . ., 2
ok QIpUTY ¢f F\L‘% 36 S8, 240007 39.90% = jeed,

53,0, . data on the opinions of people who have and have
not bought coffee filters made from recycled paper.
To see the relationship between opinion and experi-
ence with the product, find the conditional distribu-
tions of opinion (the response variable) for buyers —
~  and nonbuyers*What do you conclude?

:‘%‘; 21} Attitudes toward recycled products Exercise 19 gives
5
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| Multiple choice}Select the best answer. '
Exercises 27 to 32 refer to the following setting. The
National Survey of Adolescent Health interviewed several
thousand teens (grades 7 to 12). One question asked was
“What do you think are the chances you will be married
in the next ten years?” Here is 2 two-way table of the

responses by gender:!® 29

Female  Male '{‘:’h\

Almost no chance 119 103 Lt

Some chance, but probably not 150 171 3 'l" 3

A 50-50 chance ' a7 sz qES

A good chance 735 710 1T

Almost certain W24 756 Q59

Teral 235 5y we

27. The percent of ferales among the respondents was
(a) 2625. /(c about 46%.  (e) None of these.
(0) 4877, ((d) pbout 54%. 26,25/ 4§77= 53.59%
28. Your percent from the previous exercise is part of
(a) the marginal distribution of females.
(___(_b)},-‘th{: marginal distribution of gender.

(c) the marginal distribution of cpinion about
fmarriage.

{(d) the conditional distribution of gender among
adolescents with a given opinion.

(e) the conditional distribution of opinion among , ol

adolescentsof agivengender.  ——— dencmian i
=i bs Feme b

Voivea

What percent of fernales '.thought that they were N
.:g'.. o c"l 4

althost ¢értain to be married in the next ten years?
(a) About 16% (::)\About 40% (e} About61% _
(b} About 24% ((d) About 45% 1174/ 2625 = 44,727,

0. Your percent from the previous exercise is part of

{a) the marginal distribution of gender.

(b) the marginal distribution of opinion about marriage.
{c) the conditional distribution of gender among
adﬂq\lescents with a given opinion.
fﬂl) 'the conditional distiibution of opinion among
adolescents of a given gender

{e) the conditional distribution of “Almost certain”
among females.
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ﬁ/ Giuen C g~
61\) What percent of those who thought they were almost

“" certain to be married were female?

(a} About 16% (c) About 40% @Aboutﬁl%
(b} About 24%  (d) About45%

I 74/[?50 = 40.¥3%

325 Your percent from the previous exercise is part of

" (a) the marginal distribution of gender,
(b) the marginal distribution of opinion about marriage.
((?)\the conditional distribution of gender among
adolescents with a given opinion.
(d) the conditional distribution of opinion among ‘
adolescents of a given gender,

(¢} the conditional distribution of females among
those who said “Almost certain.”

@) Snowmobiles in the park Yellowstone National

@. -7, Park surveyed a random sample of 1526 winter

pg1s  Visitors to the park. They asked each person whether
they owned, rented, or had never used a snowrnobile.

Respondents weie also asked whether they belonged

to an environmental organization (like the Sierra

Club). The two-way table surnmarizes the survey

.

I'ESPOHSCS.
° Environmental Club§
No Yes Totaf
Neier used 445 20212 Jo'l, g57
Snowmobfle lenter 497 1'% 77 25 gy
Snowmobileowner 279 2% 16 57~ 295
L 2k
Total 1221 ) 4o /) 305 1(}32 1526

Do these data provide convincing evidence of an
association between environmental club » membership
and snowmobile use for the population of visitors

to Yellowstone National Park? Follow the four-step

process.
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37\ Feeling sleepy? Students in a college statistics class
responded to a survey designed by their teacher. One
of the survey questions was “How much sleep did you

- getlast night?” Here are the data (in hours):

79 4 3 4
8 45 9 7 7

M INTPOM - 3
(a) Make a dotplot to display the data, Moot mdan b

(b) Describe the overall pattern of the distribution
and any deviations from that pattern.

Remem har Shage, Ce.'.’ca./-l %pre.ul
Ourliers jn context.

Notice e \ma\ \'.SL-}ed
heclgm wWords . becavse

96 8 6 8 8 6 65 6
56 11 6(3)6 6 10 7

SHYHshes Gre AT @
€xect Sciencl .

E Where do the young live? Below is a stemplot of the
percent of residents aged 25 1o 34 in each of the 50 states.
As in the stemplot for older residents (page 35), the stems
are whole percents, and the leaves are tenths of a
percent. This time, each stem has been split in two,
with values having leaves ¢ through 4 placed on one
stem, and values ending in 5 through 9 placed on

another stern.
STEM LEAF '

1] 44
111 | 66778
(12 | 0134

{12 666778888

(13 | DODODOI111444
§13 7788999 ,
14

0044 Key: 121 means that
{ 14 | 567 12.1% oi that states
3]1 51 1% residents are aged 25 to 34,
5
16| 0 KE" I\ \H = “"{% _

((a) Why_',did we sphit stemns? o i
(b) - Utah has the highest percent of residents égéd 25
to 34. What is that percent? Why do you think Utah
has an unusually high percent of residents in this age
oup?
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Do women study more than men? We asked the
# students in a large first-year college class how many

minutes they studied on a typical weeknight. Here are
the responses of random samples of 30 women and 30
men from the class:

& yonen 1130 “Men =30
180 120 180 (360) 240 90 120 .30 _g0 200
120 180 120 240 170 %0 45 30 120 75
150 120 180 180 150 150 120 60 240 (300)
500 150 180 150 180 240 60 120 60 30
+
120 (60) 120 180 180 30 20 120 95 150
6o 240 160 (115) 120  (0) 200 120 120 180

Mg - o Mex =3 My — ¢ MeX-300

{a) Examine the data. Why are you not surprised that
most responses are multiples of 10 minutes? Are there
any responses you consider suspicious?

. (b) Make a back-to-back stemplot to compare the

two samples. Does it appear that women study more
than men (or at least claim that they do)? Justify your

answer. . é’:‘”lk"f Fi:‘,{t i}; \L\.':k'u W
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Multiple choice| Select the best answer for Exercises 69
to 74,

69, Here are the amounts 0[‘; maney (cenls) in coins
carried by 10 students in a statistics class: 50, 35, 0,
97,76,0,0, 87, 23, 65. To make a stemplot of these

data, you would use stems Do N OT
@0,1,2,3,4,5,6,7,3,9_ L0
1) 0,2,3,5,6,7,8,9. CATEGoBiES

() 0,3,5,6,7. .
(d) 00, 10, 20, 30, 40, 50, 60, 70, 80, 90.

(e} None of these.

70: One-of the foliowing 12 scores was omitted from the
sternplot below:

. pa—
34 76 92 92 88 96 68 30(92 183 76 96

-
66
04gd
2266

O~ On

The missing number is
|
(a) 76. (b) 88. (c) 90. ((d)'92. (e) 9.

71. You look at real estate ads for houses in Naples,
Florida. There are many houses ranging from
$200,000 to $500,000 in price. The few houses on
the water, however, have prices up to $15 million.
The distribution of house prices will be
(a) skewed to the left.

(b) roughly symmetric.
((jci)\ skewed to the right.

(d) unimodal.

(e) too high

P
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$ismlliow
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Exercises 72 to 74 refer to the following setting. The
histogram below shows the distribution of the percents of
womnen aged 15 and over who have never married in each
of the 50 states and the District of Columbia. ¢

Percent of women over
1T '~ age 15 who never manied

£

72. The leftmost bar in the histogram covers percents
of never-married women tanging from about

(a) 20% to 24%. (d)} 0% to 5%.
. S,
((b) 20% to 22%. (¢) None of these.
(e} 0% to 20%.
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73. The center of this distribution is in the interval
(a) 22% to 24%. (d) 28% to 30%.
((6)24% to 26%. (e) 36% to 38%.
(c) 26% to 28%.

74. In about what percent of states have at least 30% of
women aged 15 and over never married?

() 4% (%) 7% () 10% @DM%\- () 32%
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r] Quiz grades Refer to Exercise 79.
@ ' (a) Find the median by hand. Show your work.

@ Quiz grades Joey’s first 14 quiz grades in a marking

@’ +»+ period were _ M pg53  Interpret your result in context.
pg 8 8 84 91 75 78 80(74 - (b) Suppose Joey has an unexcused absence for the
1, B T - : 15th quiz, and he receives a score of zero. Recalculate
FTAR e the mean and the median. What property of measures
Calculate the mean. Show your work. Interpret your of center does this illustrate?
result in context. as @EF‘S" way To Firo m‘CD:AN
- Z X Y S , S
Meen = X = e ol 8S - . /s O Do /4 Guicc T&Em
Lear CGénlw
T e \
1S ¥S7,. inConTEXT ¢ iF Joe) HAd ¥ |06 T Y9456
Sor 0 THE Same MumBEe OF PUNTS 9 157 3 3, -
GFTHE 15T 1Y Quizes, THiv HE The meadcan s §82 Thel
Woued HAVE SCoatd AN §52 ON Means hel¥ He Scures
S cH OU;_Z,(—T/IQ mean 15 e bc"’lc“}"g\ are loe lowg §S and
Pd;wf 'Thﬂ,u‘Fciv share ': l’\e. { £ e O»bdu'e ¥s
f%‘) Quiz grades Refer to Exercise 79. ' '
@ " (a) Find and interpret the interquartile range (IQR). @ j1gTh Guviz = 0‘90
pq 57,53 {b) Determine whether there are any outliers. Show
Mmin=TT Y your work, }?-.__ IIQD
AVTS  Fags = 55 =171.33
g X N@Tnﬁ ENTEA DaTh v LA Mo
Q3-9N ©AND CHEKK Box PeT. 15 edicn =849
. G A HAnD PLET DaFFeResT
max- 98 '7;:!\ e CELe T ERPuRD Uo e ethe Mecn went %M
85 ‘7 o WOO ¢

@ LAR=D3@) -Q\(¥s) =13 wth e medicn West From
Them,ddle 509 o4 the Adeta hes Cllsft\n;tsf)fbbtl ¥<Y9, o 8% .

J - ave WP ESISTENCE ¢ C'l strcted
® Qi-t.sIar= 75 -1s563)= 58§]"T‘f§‘iw(>\ Resslace Vs demansi

/4(\/ OUTUER HAs A LAkGE

Q3t!S TQe = Cn«i'ltb(lj)-llos 15\J,i:c\ c
_ r : ]/H“‘\ w3 wfi’ \  IMPACT ON THE MEan,
‘ : \\",‘;\t"‘fj/' WHiLe THe MED,An 15
@Incomes of college grads Accordmg to the Census / L85 1M FLvencCen Y nJ
Bureau, the mean and median 2008 income of OUT'L* £ (.1. he medlan |
people at least 25 years old who had 3 bachelor’s g pp - 350,93‘} ' s o eestSken b easare,

degree but no higher degree were $48,097and - 4 . #‘I‘% o4t
$60,954. Which of these numbers is the mean EII‘I(L_..H £ DYVITAN GO 1S L e ‘-'\)’ SKESEN
L

which is the median? Explain your reasoning.
To™ne Rieur BE <avse A Few PESfLE
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| 91) Don’t call me In a September 28, 2008, article titled
8~ .. “Letting Our Fingers Do the Talking,” the New York
" Times reported that Americans now send more text

() ENTER  dam InTC LY
(<o -
@ @ 4 -Vae STATS

g 59
? messages than they make phone calls. According
to a study by Nielsen Mobile, “Teenagers ages 13 “i = 274K min = O
to 17 are by far the most prolific texters, sending or o Qi =3
receiving 1,742 messages a month.” Mr. Williams, a N=as -
high school statistics teacher, was skeptical about the méor 9
¢claims in the article. So he collected data frem his Qi= "J‘:s
first-period statistics class on°the number of text - o M C -
messages and calls they had sent or received in the Max = WE
past 24 hours. Here are the texting data: @ Sens Dox Pl . € Heew pw/cALc:
071291%85125@;9 0 26 GatS (Emt rioey puoTa> on)
AT 0002 52 14 3 3 # 5 4 2R (ST PLor ) ProTs .
' Z 0 I N
(a) Make a boxplot of these data by hand. Be sure to \%i"-‘___fj G: SmY v,
check for outliers. = Feeq 3

(b) Do these data support the g:iairn in the article
about the number of texts sent by teens? Justify your

answer with appropriate evidence.
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E')j Texts or calls? Refer to Exercise 91. A boxplot of the

% messc :rl,\

difference {texts - calls) in the number of texts and

calls for each student is shown below.

b

"‘-\'

i T T T T T
0 40 &0 fo

Dillerence (texts — calls)

T
106 120

{a) Do these data support the claim in the article

about texting versus calling? Justify your answer with

appropriate evidence.

(b) Can we draw any conclusion about the prefer-
ences of all stadents in the school based on the
data from Mr. Williams's statistics class? Why or
why not?
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571 Domain names When it comes to Internet domain
names, is shorter better? According to one ranking

- Mot .
of Web sites in 2008, the top 8 sites (by number of \ & 1%,.,/{;;&\ Comotehue
. his”) were vahoo.com, google.com, youtube com, LCn:\*“ sies | L#*S ’ SieEs
@ live.cont, msn.com, myspace.com, wikipedia.org, and > o AT 7O
B facehook.com. These familiar sites certainly have 2 o o )
short domain names. The histogram below shows the 4 42 Joy érl'
domain name lengths (in number of letters in the = &Y Zd30 60
name, not including the extensions .com and .org) for la (oS L3O 265F :
the 500 most popular Web sites. - A O 320 Iﬂe._x.\—_\g-,v:
. ' ¥ 58 i Ve +he
: 9 1.3% 3443 ayesngz
120 A 37 270 o rthe
10> 1l 1y 10 ™
100 12 2o 24 0 Z5¢ I -
o _13; iSQ 130G zs\ S
_ L 1 70 ALVES
5 o g¢ |2 5% A5 S SR = 5.
F ! Je | 1 [ edian
] Is 7 D)
S/l 5 - B ey \ .
R -I-O"*‘I 590 '3"1—;_3:,1. .‘H___Q_.-—-f"/
b oce 4 T T ’r‘
T A TR & T 8T w0l nidkidas ] /jlg- L < b
Domoln name kngth Pl S‘fﬂ'\' Ak
V5 75t
’ ? Lalc Cel
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(a) Estimate the mean and median of the distribu- La L2
tion. Explain your method clearly. 7 X=500 injﬁc-“f )
(b} If you wanted to argue that shorter domain names L~
were more popular, which measure of center would
you choose—the mean or the median? Justify your '
answer. Jince “Hhe m edian ((_: 15 less LH\&" Hie Meon (7) / e Wov I(l
Use +he medica o argue thet Shokr namea are more
297 ‘ Phosph IFP“; P%‘qc? he _meen is g a&eu.}eé 4o Hhe ciglt with o el
.| Phosphate levels The level of various substanees in _ J e S
the blood influences our health. Here are measure- @ X1 Dev. e ‘ &(‘Ae o S 2
ments of the level of phosphate in the blood of a ‘Phob'r\ak- evietiony —}
patient, in milligrams of phosphate per deciliter of vy . N
blood, made on 6 consecutive visits to a clinic: 5.6, Col (ﬂ'ﬁ{él) X X ()( L -')() =\1
5_.2, 46 49 Lk 64 A graph of only 6 observations L S o « O i a_‘?’. (K,) "X\
gives little information, so we proceed to compute 5.2 -2 o 9= —;—:—T—’
the mean and standard deviation. o LY
(a} Find the standard deviation from its definition. olo B % 26 L, 200 )
That is, find the deviations of each observation from L} 9 g s : 6-1 *°
ﬁ-:m@&msmmjaﬁnmmﬁainﬁg o oy + 3 , 09 =
variance and the standard deviation, y / S =, L4 qle \
{b) Interpret the value of 5, you obtained in {a). L. _l : 4__L
legel s £30 Z=d.0b

et
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ESD contest Thiss astandard deviation contest. You

must choose four numbers from the whole numbers §
to 10, with repeats allowed.

{a) Choose four numbers that have the smallest pos-
sible standard deviation.

(b} Chaoose four numbers that have the largest pos-
sible standard deviation.

{c} Is more than one choice possible in either (a) or
{b)? Explain.
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05, "SSHA scores~Hereare the scores on the Survey of 5..__..-—7_’&1-8 ToEs THE TDaATE  )ATDVCATE
9. ... Study Habils and Attitudes (SSHA) for 18 first-year T HAT Wemegnd Renes STLAN
ass TOWPEDS

college women: WABITS AND ATV

pg 66 WOMEN 5
St YHEN

274 154 109 137 115 152 140 154 178 101 | EAeminG TH
tHn 103 126 126 137 165 165 129 200 148 < O
PLany  (Ceeate PARaLLLL Bo X PLOTS

and for 20 first-year college men:
Foa, mMen AND (NJomeN

108 140 14 9l 180 115 126

92 169 146 109 132 75 88 . . e

_ 132 7 " TEZ -DATA .- LT oemen
| _ bo ENTEZ -D TR L,

103 18170 115 187 J04— . - L2 = men

_—{ymm{gkcm_ SIMMARNE §E

Do these data support the belief that women have

beiter study habits and attitudes toward learing than \pbiablf N ® Sx. MiA. Q1 MED O Max

men? (Note that high scores indicate good study hab- :

L ! loel

its and attitudes toward learning.) Follow the four-step Woéﬂ‘if;] ;g igl\ ; R’o.qq 7(:) :?? 1II3H8,“§ : ‘-5"1 fgg
3 1“5 ’ ' l N o 1 '

process. 295 gse ey e
L mox PLOTS MwoT 0se the sSemeée 5c.:led
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Nen (1355 vs W4:5), D

o) o I ] \ 5 numéenc Symmees, - Jes D Whe ()g_ enc
ehoan Sa “Hhere 13 1655 et 43
a smell #e Si“‘"‘-'l‘."d dedieton & Wgmenss LY dhe P 2 (o mpere ot leeast
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‘M uhiéfe choice:lSE((ect the best answer for Exercises 107 1€

n's Ltored Moyre t)f?.'eu-é (IO

to 110.
Eﬂ If a distribution is skewed to the right with no outliers, l mg‘l%":h of the following is least affected if an extreme
(a) mean < median. @ 1ean > median. high outlier is added to your datar—————— -
{b) mean == median. e can't tell without ((a) edian (d) Range
(c) mean = median. examining the data. (b) Mean (¢} Maximum
ek Pu.“eé 4o Hea (¢} Standard deviation

N ] tp ! l K n \
: g &: Frhew ’53 j ' ]
) { 110\ What are al] the values that a standard deviation S

: Og)f hWe
{ 108_& You have data on the weights in grams of 5 baby can possibly take?

pythons. The mean weight is 31.8 and the standard Lk, > 0
deviation of the weights is 2.39. The correct units for (ib-/'s‘ = (d) =1<s. <1
) 5> 0 (e} Any number

the standard deviation are (©) 0<s, <]

2) no units—it's just a number.
*grams. ">'( =318
c) ‘)

grams squared.

(d) pythons. ke 2'5'5]3’

(e) pythons squared.



